Thy-1, a cell-surface glycoprotein of undetermined function, is expressed in relatively large amounts on mouse thymocytes, peripheral T cells, and neurons. It is widely used as a marker to distinguish peripheral T cells from B cells in mice. We show here that, in five distinct mouse strains 
Thy-1, first described in the mouse (1) , is a phosphatidylinositol-linked membrane glycoprotein of undetermined function (2) . It bears structural homology to the immunoglobulin variable region domain and is a member of the immunoglobulin supergene family (3) . Although Thy-1 has been conserved among a wide array of species, its cellular expression shows considerable variation. In the mouse, Thy-1 is expressed in large amounts on thymocytes, peripheral T cells, dendritic epidermal T cells, and neurons, and in lesser amounts on a number of other cell types including bone marrow-derived pluripotent stem cells and fibroblasts (4) . One report demonstrated small amounts of Thy-1 on membrane immunoglobulin-positive cells in the bone marrow (5) . In contrast human Thy-1, while expressed on neurons, is absent from the vast majority of thymocytes and is completely lacking on peripheral T cells (6) . The rat shows an intermediate cell type distribution in that thymocytes but not peripheral T cells express Thy-1 (7, 8) . A proportion of rat B cells also coexpress Thy-1 (9, 10) . In the Syrian hamster Thy-1 is readily detected on both B and T cells (11) .
Although the function of Thy-1 in vivo is unknown, cross-linkage by anti-Thy-1 antibodies induces murine T-cell activation, which includes an increase in cytosolic free calcium concentrations and, in the presence of costimulants, results in production of interleukin 2 and proliferation (12) (13) (14) . Anti-Thy-1 also induces functional changes of neuronal cells in vitro (15) .
Interleukin 4 (IL-4) is a T-cell-derived lymphokine with potent effects on cells of virtually all hematopoietic lineages (16) . It has striking effects on both resting and activated B cells, including stimulation of proliferation by anti-immunoglobulin-activated B cells (17) , up-regulation of expression of class II major histocompatibility complex molecules (18, 19) and of FcERII (CD23, the "low-affinity" FcER) (20) (21) (22) , and selective stimulation of the production of IgG1 (23) and IgE (24, 25) in vitro, and of IgE in vivo (26) .
In the course of experiments on the regulation of immunoglobulin class switching, we observed a striking induction of Thy-i on lipopolysaccharide (LPS)-activated B cells stimulated with recombinant IL-4. We subsequently observed a similar induction ofThy-1 on B cells stimulated by interaction with an antigen-specific IL-4-producing T-cell clone. The experiments describing these results are reported here. RNA Blot Hybridization. Total RNA was prepared, electrophoresed on a 1% formaldehyde gel, and transferred to nitrocellulose as described (37) . The nitrocellulose blot was hybridized with a 32P-labeled Thy-1-specific genomic probe and developed on radiographic film. The probe was a 1.5-kilobase (kb) Hae II restriction fragment of the Thy-1.2 gene, which spanned the putative transmembrane region and 3' flanking sequence (38) .
MATERIALS AND METHODS

RESULTS
IL-4 Induces Expression of Thy-i on LPS-Stimulated B
Cells. In the course of experiments aimed at testing the purity of DBA/2 B-cell populations stimulated with LPS and IL-4, we observed that the majority of the cells were stained by an anti-Thy-1.2 mAb (30H12). To evaluate the significance of this finding, we determined the proportion of cells expressing either B-or T-cell markers in cultures stimulated for 4 days with LPS and IL-4 and quantitated the number of cells expressing membrane Thy-1 using several mAbs specific for different epitopes ofthe Thy-1 molecule. Resting B cells were cultured at 2 x 105 cells per ml in the presence of LPS or LPS and IL-4 (5000 units/ml). On day 4, cells were stained with mAbs specific for Thy-1 (30H12, G7, and 3H11), CD3 (2C11), B220 (6B2), and Ia (MKD6). The vast majority of cells, arising from 4-day stimulation by LPS and IL-4, expressed Thy-1 (Fig. 1) (Fig. 2) . Thy-1 continues to be expressed at maximal levels for the duration of the 6-day culture. When evaluated on day 4, 150 units/ml is required for detectable Thy-1 expression by LPS-stimulated B cells; maximal expression is observed at 5000 units/ml (Fig. 2) . DBA/2 (Thy-1.2, lad) and AKR (Thy-1.1, lak) mice were mixed and stimulated with either LPS or LPS and IL-4 (1000 units/ml). Cells were harvested on day 3 and two-color flow cytometric analysis was performed with combinations of either anti-Thy-1.2 (30H12-FITC) or anti-Thy-1 (G7 plus FITC-MAR) with either anti-Iad (MKD6-biotin plus avidin PE) or anti-Ian'nd (here designated anti-Iak)(Y-3P-biotin plus avidin PE). Anti-Thy-1.2 stained lad+, but not Iad-cells; cells that stained with the anti-Ia' failed to stain with antiThy-1.2, whereas bright anti-Thy-1.2 staining was observed for cells negative with the anti-Ia' mAb (Fig. 3) Culture of T-cell-depleted C3H cells with D10 cells and conalbumin resulted in expression of Thy-1.2, on day 3, to an extent comparable in staining intensity and number of cells to that seen when B cells are stimulated by LPS and IL4 for 3 days (Fig. 5) . Virtually no Thy-1 could be detected in B-cell-T-cell cultures in the absence of conalbumin. The addition of purified anti-IL-4 mAb caused a 70% inhibition in Thy-1.2 induction, whereas a control mAb (J4-1) had no effect on Thy-1 induction. Addition oflarge amounts (5000 units/ml) of IL-4 to T-depleted C3H spleen cells alone fails to induce (12) (13) (14) 39) . Anti-Thy-1 has also been shown to induce regeneration of processes in cultured rat ganglion cells (15) . Recently, transgenic mice possessing a Thy-1 gene ligated to the immunoglobulin heavy-chain enhancer were shown to express Thy-1 on their B cells and developed B-cell lymphoproliferation in bone marrow and peripheral lymph node (40) . It has also been noted that anti-Thy-1 mAb partially inhibited T-cell-B-cell conjugate formation as a result of antigendependent class II major histocompatibility complex restricted linkage of these two cell types under conditions in which other antibodies to various cell-surface determinants were ineffective (41) . Collectively, the findings described We have previously demonstrated that IL-4 is critical for IgE production in mice injected with anti-IgD or infected with Nippostrongylus brasiliensis (26) . Furthermore, it has been shown that the FceRII, the low-affinity Fce receptor, is strikingly induced on B cells by culture with LPS and IL-4 (42) . The coordinate expression of these molecules under conditions that favor IgG1 and IgE secretion in vitro and IgE secretion in vivo raises the possibility that Thy-1 on B cells may serve to regulate the differentiated functions of these cells.
